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INTRODUCTION

Most generalization gradients are obtained during extinction.
This is done to avoid the possibility that the gradients will be
altered by discrimination training if reinforcement is still associated
with the training stimulus and witheld in the presence of the novel
test stimuli.

On the other hand, if responses are reinforced in the

presence of all the stimuli, a spuriously flat gradient might be
obtained.
Prior to a generalization test, responses are usually reinforced
on a variable interval schedule with which 10 to 60 small reinforcers
occur in the course of an hour.

This schedule is used because it pro

duces a response rate which is stable, relatively resistant to extinction,
has a relatively smooth extinction curve, and is sensitive to the mani
pulation of independant variables such as the value of a stimulus.
Despite the resistance to extinction generated by such a variable
interval schedule, in a typical one-hour generalization test a good
deal of extinction does occur.

Perhaps because of this extinction, the

generalization gradients always change shape, usually becoming steeper
(Brown, 1942; Hovland, 1937; Littman, 1949; Malott, 1968; Mountjoy and
Malott, 1968; Smith and Hoy, 1954) although occasionally flatter (Grant
and Schiller, 1953; Reinhold and Perkins, 1955).
gradient which results is difficult to interpret.

The shape of the average
It would therefore

be beneficial to develop a procedure which eliminates extinction within
tests and produces a stable response rate which is sensitive to the
manipulation of independent variables.

Elimination of extinction might

also prevent changes in gradient shape as testing proceeds.
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Increased interest in multi-dimensional stimulus generalization
(eg., Butter, 1963; Eckerman, 1970; Cross, 1965; Malott, 1969; Malott
and Malott, in press; Malott, Malott, & Pokrzywinski, 1967; Malott,
Malott, Pokrzywinski, and Sobol, 1967; Malott, Malott and Svinicki,
1967) introduces another potential difficulty with traditional techniques.
Multi-dimensional generalization tests should involve a much larger number
of stimuli than uni-dimensional tests.

The ordinary technique may not

produce enough responses to allow for the presentation of all the
stimuli in a single test.

Consequently, it may be necessary either to

present different sets of stimuli to different groups of subjects or to
present different groups of stimuli to the same subject in successive
tests.

Due to the consistent inter-subject differences in generali

zation gradients (Blough, 1961), it is undesirable to use different
subjects to obtain these

different gradients.To the extent that

generalization gradients

change as a function of the number of test

sessions, it is also less than optimal to perform several tests with
the same subject in this type of research.

It would be highly pre

ferable to use a technique which would produce enough responses to
allow for the presentation of all the stimuli to a single subject in
a single test session.
Even when several tests are performed on the same subject, which
has been done in the present laboratory, the number of responses in
the test consistently decreases as
performed until reliable

a function of the number of tests

gradients may no longer be obtained. It

would be desirable to develop a procedure which would eliminate this
decrement.
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The present procedure is directed toward the development of a
technique which would eliminate extinction both within and across
generalization test sessions conducted in the absence of reinforcement.
The technique should produce stable response rates and reliable gener
alization gradients, demonstrating a degree of stimulus control com
parable to that obtained under the usual variable interval schedule.
Several previous studies have investigated the maintenance of
behavior for relatively long periods of time without reinforcement
(Ferster and Skinner, 1957; Findley and Brady, 1965; Kelleher, 1966;
Skinner, 1950) but none of these have been directed toward the problem
of producing reliable and constant generalization gradients.
Schuster and Gross (1969) investigated generalization gradients
under a procedure in which training periods and test periods were
repeatedly presented throughout each session.

A stimulus of one value

on a dimension was always present during the training condition; the
same stimulus value and other values on the dimension were successively
presented in the test condition.

Primary reinforcement was contingent

upon responding during the training condition; during the test condi
tion, responses produced the training condition.
reinforcement occurred during the test condition.

No differential
However, there

was no way for the subject to discriminate a training condition from
a test condition when the training stimulus was present; this, combined
with the fact that the subjects received primary reinforcement only in
the presence of the training stimulus, makes discrimination training
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an implicit pare of the* procedure.

The present experiment attempts

to reduce discrimination training by withholding reinforcement through
out testing.
An outstanding feature of the present procedure is the use of
only one relatively long (2 1/3 to 2 2/3 min) reinforcer at the end
of each daily experimental session.

A single reinforcer at the end

of the session not only eliminates the contaminating effects, such as
satiation, of within session reinforcer consumption (Kelleher, 1958),
but also reduces the difference between the training situation and
the testing situation.

The difference between these situations seems

to be an important factor in determining how rapidlv and to what
degree the extinction procedure will affect behavior (Skinner, 1950).
Another feature of the procedure is that the time between the
beginning of the session and the availability of the single, large
reinforcer is varied.

The time to reinforcement availability on

day ri is based on the subject's performance on day n-1; therefore the
schedule is an adjusting interval schedule.

It was hoped that the

variable time to reinforcement and the use of a single large rein
forcer at the end of the session would produce a steady and sensitive
response rate, comparable to that produced by the usual variable in
terval schedule.

The interval was 42 2/3 min for most sessions wTith

shorter intervals used occasionally to stabilize the response rate.
The usual time interval was, therefore, comparable in length to a
typical experimental session.

It should thus, be possible to collect
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data for an entire experimental session without intervening reinforce
ment and without any decrease in response rate due to extinction.
Also, each session could be almost identical to the usual generalization
test; the only differences would be that novel stimuli would be presented
during the test and no reinforcement would be presented at its end.

It

might, therefore, be possible to obtain generalization gradients for an
indefinite number of test sessions without the effects of extinction.
A further purpose of the present study is to observe whether or
not generalization gradients will change shape as a function of the
time spent under the long adjusting interval schedule.

Ideally, with

this schedule, reinforcement could consistently occur in the presence
of one stimulus and be withheld in the presence of other stimuli and
the subject's discrimination would remain constant.

If changes in

the shape of the gradient were observed, however, a further

search

for a technique which would eliminate such changes would be indicated.
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METHOD

Subjects

The subjects were nine experimentally naive barren hen White
King pigeons, housed in individual cages. They were divided into
three groups of three subjects each.

Feeding occurred at the end of

each experimental session or once daily when sessions were not con
ducted so that at the start of each experimental session they would
be at 70% of their free feeding weight.

Purina Pigeon Grains were

used to maintain weight and served as the reinforcer.

Apparatus

A Lehigh Valley Electronics pigeon test chamber #1519c was used
with the houselight off and the window covered.

Only one response

key was operative; it consisted of a transparent plastic paddle be
hind a hole 2.5 cm in diameter.

The response key was transilluminated

by an Industrial Electronics Engineers, Inc. one-plane readout model
# 10-3043-1815-L and GE 47 lamps.

Each stimulus was a single white

line 0.3 cm wide and 2.5 cm long, centered on the key.
of the key was dark.

The remainder

Line angles from 0° (horizontal) to 90° (verti

cal) in 15° steps were available.

White masking noise was provided by

a Grason-Stadler noise generator and was presented through a speaker
in the chamber.

A fan provided ventilation and additional masking

noise.

6
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Programming, except during the first generalization test for each
subject, was done automatically with solid state digital switching
circuitry.

During the first generalization test, stimuli were

switched manually.

Time, responses in each stimulus, and reinforce

ments were recorded with Sedeco electromechanical counters and Scien
tific Prototype Model 2-D cumulative recorders.

Procedure

Sessions were conducted five days per week.
summarized in Table 1.

The procedure is

During phase one, through the use of standard

operant conditioning procedures, all subjects were trained to eat
from the food magazine and to peck the response key.

When the key

peck response was established the subjects received 50 reinforcements
each day on a continuous reinforcement (CRF) schedule.

Reinforcement

consisted of a three sec presentation of the food magazine accompanied
by the magazine light.

Throughout phase one, the key was transillumi

nated with a line at an angle of 45° for groups DAD and DRI.

For

group EAD the line angle on the key changed once at the end of each
reinforcement and the stimuli were repeatedly presented in the fol
lowing sequence: 45°, 90°, 45°, 0°.

This will be called stimulus

equivalence (equiv.) training; i.e., the schedule of reinforcement is
the same in the presence of all stimuli.

When a subject received 50

reinforcements in five min, phase two was initiated.
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TABLE 1

Basic Procedure

SUBJECTS

PHASE 1

PHASE 2

PHASE 3

EAD

CRF-equiv

AD-eauiv

AD-discrim

DAD

CRF

CRF-discrim.

AD-discrim

DRI

CRF

CRF-discrim.

Rl-discrim

8
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For group EAD, phase two consisted of equivalence training with
an adjusting interval (AD) schedule of reinforcement.

EAD stands for

the fact that the group received equivalence training prior to phase
three and training under the adjusting schedule.

Reinforcement consisted

of one 2 1/3 to 2 2/3 min presentation of the food magazine accompanied
by the magazine light, at the end of each session.

Reinforcement

duration varied randomly for reasons irrelevant to the experiment.
During reinforcement, the magazine was dropped for 50 msec every 20 sec
to redistribute the grain, assuring its availability to the subject.
The order of stimulus presentation was 45°, 90°, 45°, 0° as before.
This sequence was repeated throughout the session with stimulus changes
occurring every 20 sec.

After each session the response rate in each

stimulus was calculated.

In the next session reinforcement occurred in

the stimulus in which the rate had been lowest for the previous session
unless reinforcement had occurred in that stimulus in the previous
session; in this case reinforcement occurred in the stimulus in which
the next lowest rate had been observed.

This procedure was used in

order to produce equal response rates in the presence of each of the three
stimuli.
Reinforcement availability occurred at a predetermined time after ■
the start of each session.

When reinforcement became available, each

response to the appropriate stimulus had a probability of 1/16 of pro
ducing reinforcement.
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During the first session on the adjusting schedule, reinforce
ment became available 20 sec after session onset.

Thereafter, the

tine from session onset to reinforcement availability was doubled
each day until a value of 10 2/3 min was reached.

At this point the

criteria for doubling the time to reinforcement availability or main
taining it at its maximum value of 42 2/3 min were:

(1) that visual

inspection of the cumulative record of responses as a function of
time revealed no period' of relatively low rate and, (2) that the
overall response rate for the session was greater than or equal to
25 responses per min.

If the cumulative record revealed a period of

relatively infrequent responding, the time to reinforcement for the
next session was reduced for the next session so that reinforcement
would occur during the portion of the session when the rate had been
low; the time value was returned to the previous value for the next
session.

If the response rate was less than 25 responses per min, the

time to reinforcement availability was returned to 20 sec for the next
session and doubled on sessions thereafter as before.
This procedure continued until a response rate greater .than 25
responses per min was obtained and no consistent difference in rates
in the three stimuli or irregularities in the cumulative records could
be observed for two consecutive weeks.

Phase two lasted for approxi

mately 40 sessions.
At this point phase three, in which discrimination (discrim.)
training was given, was initiated; reinforcement could be available in
the 45° line angle (S+), but never in the 0° and 90° line angles (S-s).
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The rest of the procedure for phase three remained the same as
for phase two except that response requirements were now applied only
to rates in the 45° line angle.

This was done in order to determine

if differential responding would develop under the discrimination pro
cedure with the adjusting schedule.

Throughout discrimination train

ing, discrimination ratios were calculated for each S- for each session
using S+ rate/(S+ rate plus S- rate).

This phase was discontinued after

approximately 75 sessions when it became apparent that the subjects
were, in fact, learning the discrimination.

One subject (EAD-13), who

had acquired a reasonably good discrimination, was subsequently given
generalization tests as described below.
For group DAD phase two consisted of discrimination training.'
During this phase, the 45° line (S+) was presented until the subject
responded and received reinforcement.

Reinforcement consisted of a

three sec presentation of the food magazine accompanied by the maga
zine light.

Reinforcement

the 90° line angle (S-^).
again presented.

was followed by 30 sec of extinction in
At the end of the 30 sec period S+ wTas

Reinforcement was followed this time by 30 sec of

extinction in the 0° line angle (S^).

This cycle was repeated during

each session until the subject had received 50 reinforcements or 50
min had elapsed whichever occurred first.

This procedure remained in

effect until nearly perfect discriminations had been formed (approximately
35 sessions).
Phase three, in which the subjects were placed on an adjusting
schedule was then initiated.

DAD stands for the fact that these sub

jects received discrimination training throughout phases two and three
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and training under the adjusting schedule.

The procedure was the same

as phase three for group EAD in which discrimination training occurred
with reinforcement available only in the 45° line angle.

During this

phase, discrimination ratios began to decrease in one of the S-s.

It

was noted that reinforcement occurred more frequently during an S+
presentation following this S- than in an S+ presentation following
the other S-.

This accidental correlation between reinforcement and

S-'s was reversed by changing the order of stimulus presentation to 45°
0°, 45°, 90° which corrected the poor discrimination ratios.

This pro

cedure continued until it appeared to the experimenters that the
discrimination ratios were probably going to remain stable indefinitely
At this point the subjects were generalization tested as described
below.

Phase three lasted for approximately 117 sessions.

For group DRI, phase two consisted of discrimination training
identical to that given group DAD in phase two with CRF in the S+.
After approximately 35 sessions, phase three was initiated in which
reinforcement became available on a random interval (RI) schedule
(Farmer, 1963).

DRI stands for the fact that these subjects received

discrimination training throughout phases two and three and training
under an RI schedule.

For the first session on RI, the schedule was

RI 8 sec; i.e., the probability

of reinforcement for the first respons

in each four sec time period was 1/2.

If the discrimination ratios did

not decrease from their mean value for the last five sessions on CRF
by more than .05, the schedule for the next session was RI 16.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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the discrimination ratios decreased by more than .05, the schedule re
mained RI 8.

The value of the schedule was raised in this fashion through

the values of 16, 32, and finally 64.

On the RI 64 schedule, the proba

bility of reinforcement for the first response in each successive four
sec time period was 1/16.
remainder of training.
sions.

The schedule remained RI 64 sec for the

Phase three lasted for approximately 117 ses

At this point generalization tests were conducted.

The generalization test for each group was preceded by 10 min of
warmup exactly like training but with no reinforcement being presented
to groups EAD and DAD.

The test was conducted in extinction.

During

the tests, the seven stimuli were presented in blocks of seven stimu
li, each line angle appearing once in each block.

The order in which

the stimuli were presented in each block was randomized.

Each stimu

lus remained on the key for 20 sec followed by a 10 sec time out
(period of complete darkness) during which stimuli were changed and
the number of responses during the stimulus presentation recorded.
When a subject failed to respond for two complete blocks of stimulus
presentations or three hrs had elapsed since the beginning of the test
session, whichever occurred first, the test was terminated.
For the next phase, EAD-13 and two subjects from group DAD were given
five sessions of training exactly like that which they had received
immediately prior to testing.

The two DAD subjects were selected for

the completeness of their recovery from the previously-mentioned problem
with discrimination ratios.

These three subjects were then generalization

tested every other day with training sessions occurring on days in between
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test sessions.

These tests differed from the previous tests in that no

warmups were used, stimuli were changed and responses recorded automa
tically, there were no time outs between stimuli, the same random order
of stimulus presentation was used in every block in a given test, and
each test was terminated after 42 1/3 min regardless of the subjects'
behavior.

This phase was terminated

(a) when it appeared to the

experimenters that there were reliable and significant differences
between the behavior, during generalization tests, of the subjects
trained on the adjusting schedule and that of the subjects trained on
the RI schedule or (b) when it appeared that no such differences were
likely to develop.

Testing for an individual subject was discon

tinued before this time if that subject failed to emit at least 50
responses in the stimulus in which the most responses occurred for
two consecutive tests.
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RESULTS AND DISCUSSION

Figure 1 shows a typical cumulative record for a discrimination
training session on the adjusting schedule.

Reinforcement is not shown

on

the record since it occurred at the end of the session.

in

such records are usually S-'s.

The pauses

The response rate, in S+, like that

for a typical session with the RI schedule, is high and stable throughout
most of the session; it is slightly lower at the beginning.

The cumula

tive records, produced during the generalization tests for the adjusting
schedule subjects, were very similar in appearance to the record in
Fig. 1, except for the effects produced by random stimulus presentation.
During extinction, instead of the response rate declining gradually, as
for the RI subjects, it remained fairly stable until two to three hrs
had elapsed and then suddenly dropped to a near zero level.
Figure 2 shows
the DRI group.

the gradients for the first generalization test for

The values on the

ordinate were calculated by dividing

the total number of responses in each stimulus by the number of re
sponses which occurred at the maximum; the percentage at the maximum
is therefore always 100.

Line angle values appear on the abscissa.

In the left column, broken lines represent the first 1/3 of the test,
solid lines the last 2/3.
entire test.

The right column shows the gradients for the

The data for each individual subject are contained in one

horizontal row.

The numbers near the gradients represent the absolute

numbers of responses at maximum for the individual graphs; in the
first column the upper number applies to the first 1/3 of the test
and the lower number to the last 2/3 of the test.

These gradients are

15
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Figure 1

Typical Cumulative Record Produced During a Training
Session on the Adjusting Schedule
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Percentage of Maximum as a Function of Line Angle
for the First Generalization Test
For the DRI Group

18

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

i
I

19

TEST

ONE

1S ‘ 1 /3
2nd 2 /3

TOTAL

164
231

DR!-13

395

806040-

20 -

DRI-14
100-1

lAiniAiixvH

8060-

jo
20-

\__

O
o

1001

183
340

DRI-15

564

8060-

20 -

90

75

60

45

30

15

LINE

90

0

75

60

45

30

ANGLE

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

15

20

irregular in shape and tend to become sharper as testing progresses.
Peak responding for the first 1/3 of the test for DRI-14 and DRI-15
is shifted away from the training S+ value.
gradient for DRI-14 is also shifted.

The peak for the total

Because of the rate of extinction,

the test for all DRI subjects lasted for less than one hour.
The gradients for the first hour of the first test for subject
EAD-13 and the DAD group are shown in Fig. 3.

The format is the same

as for Fig. 1, but the graphs show only the data for the first hour of
the test in order to make the data for these subjects more comparable
to the data for the DRI subjects which were not tested for as long as
were these subjects.

All of the gradients for subject DAD-15 and the

gradient for the first 1/3 of the hour for subject EAD-13 show a peak
shift.

In general, the gradients are more regular and contain more

absolute responses at maximum than those for the DRI group.

There is

little, if any, sharpening or change from the first 1/3 to the last
2/3 of the hour.

They are possibly slightly flatter than the gradients

for the DRI group, but are not qualitatively different.
The gradients for the entire first test for EAD-13 and the DAD
group are shown in Fig, 4, again using the same format as Figs. 1 and
2.

All of the gradients are smooth.
All gradients for DAD-15 and the gradient for the last 2/3 of the

test for EAD-13 show peak shift.

The gradient for EAD-13 for the second

2/3 of the test shows a small amount of sharpening at the tails and
flattening in the middle, those for DAD-14 and -15 show slight
gradient sharpening as testing progresses, and that for DAD-13 shows
flattening except at one point.
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Figure 3

Percentage of Maximum as a Function of Line Angle for the
First Hour of the First Generalization Test for
Subject EAD-13 and the DAD group

21
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Figure 4

Percentage of Maximum as a Function of Line Angle for the
First Generalization Test for Subject EAD-13
and the DAD group.
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To summarize, the gradients for the adjusting schedule subjects
differ from those for the DRI subjects in that (1) the DRI gradients
are more irregular in shape, (2) they contain many fewer responses at
maximum, and (3) they show more within test change in slope than those
for the subjects trained on the adjusting schedule.

It is also note

worthy that one of the DRI subjects only emitted 33 responses at maximum,
not enough for a reliable gradient.

All tests for the adjusting schedule

subjects lasted longer than two hours which is at least twice as long
as those for the DRI subjects.
Figure 5 shows the number of responses at maximum for the DRI
subjects in the repeated generalization tests.

These graphs show a large

decrease in responses at maximum as a function of repeated testing with
less than 300 responses at maximum in most latter tests.
Figure 6 presents comparable data for the adjusting schedule subjects.
Their behavior showed very little decrease in response rate; they continued
to emit a larger number of responses during latter tests.

DAD-15 shows

a slight decrease in number of responses but the number remains between
300 and 600 even for the last tests.
Figure 7 shows the percentage of total responses at maximum as a
function of the' number of-tests for the DRI group.

This function is

a rough measure of the sharpness of the generalization gradients
generated in successive tests.

An increase in this function indi

cates a sharpening of the gradients resulting from repeated testing while
a decrease indicates flattening.

DRI-13 shows definite sharpening as a

function of the test number, DRI-15 seems to sharpen a little, and all
the functions are extremely variable.

All subjects show a tendency
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Figure 5

Responses at Maximum as a Function of the
Number of Tests for the DRI Group

26

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

27

DRI -13

1000 800-

600-

400-

NO. RESPONSES AT M A X IM U M

200 -

DRI-14

10 00 800-

600-

400-

200-

' D R I-15

1000 800-

600-

400-

200-

2 3

4

5

6

7

8

9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2 5 26 27 ?'

TE S TS

R eproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Figure 6

Responses at Maximum as a Function of the Number of
Tests for Subjects EAD-13, DAD-13 and DAD-15

28

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

EAD - 13

1000 800-

500-

400-

NO. RESPONSES

AT M A X IM U M

200-

D A D - 13

1000800-

600-

400-

200-

DAD - ”5

1000 800-

600-

400-

200-

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 2 0 21 22 2 3 24 2 5 2 6 2 7 2 8

TESTS

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Figure 7

Percentage of Total at Maximum for the First 1/3 and the
Last 2/3 of the Repeated Generalization Tests
for the DRI Subjects
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for the gradients in the last 2/3 of the test to be sharper and more
variable than those for the first 1/3.

The ratios for test one, described

above, were about the same as for test two, shown here, for all subjects.
Figure 8 shows the comparable data for subjects on the adjusting
schedule.

No sharpening either as a function of time within the test or

as a function of test number is apparent in these graphs and the functions
are quite smooth.

Again, the ratios for test one, described above,

were about the same as for test two, shown here, for all subjects.
Figures 9 and 10 show the total gradients for test 5 and test 20
respectively for the DRI group using the same format as Fig. 1.
These gradients are typical of those obtained during these periods.
All subjects show peak shift on test 5 and the gradient for DRI-14
is quite irregular in spite of the fact that this subject's dis
crimination ratios were still good in training.

By test 20 the gra

dient for DRI-13 is still regular in spite of the small number of
responses.

DRI-14 has long passed the extinction criterion.

The

gradient of DRI-15 is somewhat irregular, this was in spite of the
fact that this subject's discrimination performance on training days
continued to be good.
Figures 11 and 12 show comparable data for subjects EAD-13, DAD-13
and DAD-15.
in test 5.

In this case one subject, DAD-13, shows a peak shift
This gradient is rather flat around the S+ angle, but all of

the gradients are fairly smooth.

None of the subjects had met the

extinction criterion by test 20.

For this test the gradient for EAD-13

has a shifted peak and is flat around the S+, but is still fairly
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Figure 8

Percentage of Total at Maximum for the First 1/3 and the
Last 2/3 of the Repeated Generalization Tests for
Subjects EAD-13, DAD-13 and DAD-15
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Figure 9

Percentage of Maximum as a Function of Line Angle
For Test 5 for the DRI Subjects
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Figure 10

Percentage of Maximum as a Function of Line Angle
For Test 20 for the DRI Subjects
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Figure 11

Percentage of Maximum as a Function of Line Angle for
Test 5 for Subjects EAD-13, DAD-13 and DAD-15

39

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TEST FIVE
282

100-]

EAD-13
806040-

20 -

173
100-1

DAD-13

80-

588
100-1

DAD-15

806040-

20-

90

75

LIN E

60

45

30

15

0

ANGLE

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Figure 12

Percentage of Maximum as a Function of Line Angle for
Test 20 for Subjects EAD-13, DAD-13 and DAD-15
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regular.

It night be noted that the peak shift is in the opposite direc

tion of that in test 1 for the same bird.
quite regular.

The gradient for DAD-15 is

The gradient for DAD-13 is rather flat from 60° to 0°

with the peak shifted to 30°.

Examination of the training data for

this subject showed that the discrimination ratio for 0° was poor; this
obviously the cause for the poor gradient for this subject.

A solu

tion to this problem would probably be to return the subject to dis
crimination training with CRF occasionally, when needed, in order to
better maintain the discrimination; this, however, was not done.

In

any case, the gradients for the adjusting schedule group continued
to contain far more responses and be far more reliable than those
for the DRI group, indicating the desirability of the long adjus
ting interval schedule for obtaining generalization data.
It may be of some interest that the gradients frequently tend
to shift to the 90° end of the line angle dimension rather than to
ward the 0° end.

This may mean that line angle differences toward

90° are more difficult to discriminate than those toward 0°.

What

ever the reason for this phenomenon, it was not present in the dis
crimination ratios during training.
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CONCLUSION

The long adjusting schedule produces generalization gradients
which are not qualitatively different from those produced by the
random interval schedule, but which are more reliable.

The advan

tages of the long adjusting schedule are (1) greater resistance to
extinction both within and across generalization tests and (2) more
stable and consistent gradients within and across tests.
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